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MODEL 820




STANDARD E1 A GUARANTEE

The Hickok Electrical Ingtrument Company warrants ingtruments manufactured
by it to be free from defective material or factory workmanship and agrees 1o
repair such instruments which, under normal use and service, diaclose the de-~
fect to be the fault of our manufacturing. Our obligation under thid.warranty is
limited torepairing any instrument or test equipment which proves to be defec~
tive, when returned to uswithin 50 days from the date of ofiginal purchase, and
provided the serial number has been made known to us promptly for our records.

This warranty does not apply to any of our products which have been repaired
or altered by unauthorized persons in any way so as, in our judgment, to in~
jure their gtability or reliability, or which have been subject to misuse, negli~
gence, or accident, or which havehad the serial number altered, effaced or re~
moved. Neither does this warranty apply to any of ourproducts which have been
connected, iustalled, or adjusted otherwise than in accordancewith the imstruc-
tions furnished by us.  Accessories not of our manufactire uaed with this pro-

duct are not covered by this warranty, - .

This warranty. is in lieu of all other warranties expressed or implied, and no
represeuntative or person is authorized to assume for us any other liability in f

connection with the sale of-our products.

Partg will be made available for aminimum period of five years after the manu-
facture of this equipment has been discontinued, Parts include all materials,
charts, instructions, diagrams, accessories, etc., which have been furnished
in the standard model, - o s | -

RETURNING EQUIPMENT FOR REPAIR

Before returning any equipment for gervice, under warranty or otherwise, the
Factory Service Department, 10514 Dupont Avenue, Cleveland, Ohio must first
be contacted giving the nature of the trouble, Instructions will then be given for
either correcting the trouble or returning the equipment; Upon authorization
this equipment should be forwarded directly to Supreme. Electronics, Inc.,
Greenwood, Mississippiior to-a designated service station in your locality.
All correspondence pertaining 10 repair should be directed to Hickok Office at
10514 Dupont Avenue, or to the service station to which equipment was returned,

REGISTRATION CARD ~
The above guarantee is emtingaﬁfuﬁéﬁih&"ﬁttﬁéh&d

registration card being returned to the factory im~ -
mediately upon receipt of the equipment. |

THE HICKOK EL.ECTRICAL INSTRUMENT COMPANY
| | Cleveland, Chio '
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10,

" Switch Function Selector to Tf@

. Z&m adjum mezer

TESTING TRANSISTGRS

Determine type of tramiatar - PNP or NEN.

f__'tm: Teag Pﬂaimn,

:11'

matar Rweming switch i@ gsat; tﬁ mrmal

Switch Filametzt Selﬁcmr to PN‘P or NPN dap-ending on typa of trane
s .aistt:rr o

-Cﬁﬁnﬂﬂt zest I&ads WTmuaistar jacks. -Wh&n chmkmg power tran- "

sistors use jacks Emitter; Bage and Pcawe:r Collector, When check~

ing IW WW&I" transistors (und&rﬁ' MA ot 'fﬂmtﬂr Gurmnt) 113&" ..
 Jacks marked Emitter, Base and Low Pawar Collector. - ,_

JC{mwm t&ﬁt mada to pmper Transistﬁr t;&rrniuala*

Read Tmmigtm‘ Jeakage on T:rangistar Leak:aga Scala If in tha;

red, the transistor has high leakage and shmld be rwlamd

Set Ohms ﬁdj coutrol to either the extwma clmkwisa position or
 to the extreme counterclockwise position, depending on whath&r N

the transistor is a low power type or & pﬂw&r type. |

- Depress transistor gain buttm for gain readiug which is read on
the Tramiamx Gain m:am | |

| Transistor gaina ﬂf I&as than 15 shcauld b& mnaidemd pmn Tranaiatar --

- Gains of 20 to 50 are generally average. Trausistor Gains of 50 and
above are cousidered b&rtar than av&mg&. B -

If the transiam madinga are arratic tha z:ramistar ghould bﬁ r&pl:&c@d;
An e;:tremely mc‘l Transiatar will shﬂw lnw lﬁak:age and high gaiﬂ

CHECKII‘@ VE)LTAGES

To use the Model 820 as a volimeter, set Filamant Selmwr to my po-
gition exwpt Tramiﬂtﬂr PNP-NPN, -

| 1.

2

The Fun::titm Seler::tﬂr is switched to the dasimd :mnga of the DC
Voits section. S

"The two test leads are plﬂggﬂd inm the Voltsﬂﬂhma jacks. ’I‘Im |
common jack ia 1abelad negative. | |

e u}“ -




. “'The memr is zero aﬂjuamd and the Caddy Pal ia rmdy far use ag a
vacuum mbe 'mlm eter. |

- To measure negative mltagaa ﬂw meter m’v&miﬁg swita:h is set 1o

the minus volts position. This eliminates theswitChing of leads and

- also prevemm the danger of shock.

CHE’“KIHG RESISTﬁNCE

Set F‘ﬁamem Selemar to any w&itim except ‘I‘maaiamr PEP-HPN

'iu

o i conjunction with the Tube Caddy Pal. This eénables the ser
| -_pm'ﬁmn the same r.:ritiml checks ﬁaat ara maﬁa m vm:uum mhaa

The Fumtim Selecmr iﬂ get to the daaimd muge of the ohms we-*
o ,tim - | | _
. 2 The twa tmt laada ar& pluggad iﬁtﬂ tha Vﬂltﬁ Ohmﬁ jmkg
. 3. ' .Set meter reversing mimh to normal.
4. Zam adjum meter with test leads apan ;:imaited f Hra de  '
- %, Short circuit test leads aud adjuaf: ths Mlj t:mztmla for full :
meter scale deﬂactim % |
_;' 6. .Thﬂ imtmmem is r@ady far ua&
S | CHECKING CATHODE RAY TUBES
B To mx talevisim c:ath”f m? tuheﬁ, the Hickok C‘JRT* lﬁda‘ptar is u%d

N Set up as follawg
1. -Set ﬁlamaut Selmmr tﬂ 6 vﬂltﬁ, or wm;‘:war ﬁlam&m mltage is ra-*":
2 Set meter witch to Harmal |
'3, Set Fumtim Selector m any af ﬂw laak:aga pmiti@m or Cmmat Pw:
~ teatial, - |
4 Zero adjust m&t&ri |
5. Plug in the male end of CRT- 1 adapter into test socket #1 of ﬁm'
- Tube Caddy Pal socket paml and the m:har end to the cathode my
8. Conuect Em anode lead of the CRT-l to aum of caﬂwda ray tube.

RS TR

PRI -,_'._-Lq.ﬁa:ﬁ.r:a.n.-'.r.r.mﬁqk;-'m&w.;'.



7. Proceedwithtest. Checksmadeare the same aswith vacuum tubes.

A Contact Potential test should be made first. Thig will determine

whether or not the grid or cathode is open, for this is a common occur-
‘rence in cathode ray tubes. If the grid or cathode are not opeun a Con-
- tactPotential of approximately. 75 volts will be ingicatedby the meter,

If the tube is shorted the poiuter will read down scale on the Contact
Potential test (below zero) and beyond full scale on the leakage tests.

- If the tube has grid emission or is gassy then grid currentwill be indi~
catedonthegrid leakagetest. Tubes with grid currentof less than 1 LA
should be considered good. Tubes with grid curreats of 1 to 3 ya, fair
to poor, and above 3 pa, bad. | f

Heater-Cathode Imkﬂgﬁﬁ of 20 :maéf-‘?hma Oor greater are cﬁusid&rm_
acceptable. T _ _

MAINTENANCE

- The Model 820 Tube Caddy Pal should give loug uninterrupted trouble-
free service. Other than an occasional tube change, no electrical re-
pair should be required. Should the instrument become damsaged and
parts required, please contact one of our authorized service stations
in your locality or The Hickok Electrical Instrument Company, Ser-

- vice Department, 10514 Dupont Avenue, Cleveland 8, Ohio

B | 24%0-360
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INS’TRUCTIDN BOOK
| FOR .

TUBE CADDY PAL
MODEL 820

' TECHNICAL CHARACTERISTICS

_-SCalea. and Ranges:

D.C. Volts - 0-1. 5, 0-15, 0-150, 0-750

Ohms - 100 2 Center Scale
X1 ’ X}.m’ XlﬂK

Heater Cathode Leakage
1 Meg Center Scale |
Readable Leakage to 50 Megohms

Grid Current
0-5 pa Full Scale {Standard)
- 0-1 pa Full Scale (Super Teat)

Traunsistor Gain - |
DC Current Gain
~0-140 Full Scale

Tratsistor Leakage | :
- Scale calibrated in terms of Quality ‘Good, Fair and Bad

'Cmract Potential
0~1. 5 volts across 4, ’7 megahms

Input resi-stanw on all DC -mitg ranges - 10 megohms |
Power Supply required - 115 VAC, 60 cycles
_fP;bwer Consumption - 15 watts |
mUIPMM SUPFL‘IED |
| | (One Complete Unit)
1 Tube Caddy Pal Tester 1 Instruction Book

1 Tube Chart - - 2 Test Leads
~. .+ .1Test Probe | :

-1 -
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| INTRODUCTIGN

‘The Model 820 Tube Caddy pal is a truly vergatile Tester, It W&E de-
signed primarily for the TV Technician for home service calls. Be-
cause of its smallcompact size the Model 82{3 wﬂl fit i:tmwmemly in-
to a standard tube caddy, - - -

This tester has many of tha nmassary fﬁaturm for trouble ﬂhthgl
TV sets in the home. The most common defects found in'TV receivers
that cause failure are shorted or open components and tubes. For
troubleshooting components the Model 820 features an excellent Volt.
and Ohmmeter section that covers a wide range of voltages and resis-
tances. For checking tubes, this tester features a very sengitive Gas,
Grid Emissim and erd Leakage ta&t for IF RF &nd Audiﬁ tubes,

Hum pmtalmg iﬁ series strmg gets, due 1o h&ater aathmia I&akaga are
solved very easily with this tester. Heater cathode leakage up to 50
megahmﬁ is read dir&c:t:ly in c}hmﬂ on au expanded meter scale,

Shorred mhe:s are ﬁasﬂy fﬂund with the Model 820, Shc}rts from grid to
screen or plate up to 100 megohms will indicate full gcale deflection on
the meter. Grid to cathode shorts up to 30 megohms will im:lmate full
54;:31& d&ﬂmtim on the meter.

As an added feature, the Mﬁd&l 820 mmrpﬂrates a Transistor T&Et
The Transistor Test checks two parameters that determine the quality
of a transistor. The two are, thecurrent gain and the leakage current
between mnmwr and amm;&r with the base open ﬁimmwd -

.megh thia tester was design&d specifically for the TV Tmhnif:iau, it
will find a good deal ofapplication in engineering laboratories, primarily
because the sensitive gridcurrentand leakage measurements made with
this instrument are mad dimctly on a mlibra.z:ed meter maia

FUNC’IZON OF CGNTRGLS AND JACKS

Function Selector. This s&leﬂtﬂr is lmated on the right side ﬂf panel.
The function of each position of this selector is described below,

'Transmtﬁr Test, With the selector in this position and the Filament

selector set to | ransistor PHP or NPN the tesgter iﬁ ready for testing
transistors. | |

Cﬁntaﬁzt Pﬂtential In this pasitiﬁﬁ the tester is mt up for a Contact Po-
ential test. 1he 0-1.5 Volt scale indicares Contact Potential in volts
dlr&cﬂy




- Ohm Ad

Grld Leakage Twa rangas are provided for iu this test; O~ 1 ua am
-5 pa., The term Grid Leakage igdefined as the rotalgrid current flow-
caused by gas, grid emission or resistance from the grid 1o any other
element. The flow of current caused by these defects is in the direc-
tion such that the grid will become positive. This test is performec
with the tube in a platecurrentcut-off condition primarily because these
d&fec:ts are most evidem in thm ﬁﬂnditmﬁ

H-K Leakage | In this position the tester is set up to meaﬁura h&mez’
to cathode leakage of the tube under rest. The H-K secale is c:ahhrawd
directly in megohms.

Ohms X1, fx.xm, -"-X.I'.GK' In this position the tester operates as a con-
ventional chmmeter. 1estleads are plugged into the jackslabeled Volts:.
Obms. The two test leads are shorted together and the zeroadjustcon~
trol is adjusted to the ohms set line The tester is ready to measure

, -r&ﬁiamnw

.; > Volts - 1 S 15 15@ 750. In thza pmi:i{m the test operates as a
[VTVM. Thelnput resistance is 10 megohmson all ranges,
The leads are plugged into jacks labeled Volts Ghms.. The mﬂ Jack

~ being positive and the black one negative,

_Fﬂament Selector. This selector selects thez mqmmd fﬂameat voltage
for the tube under test. For example, if a 6AGS tube is bemg tesmd
filament selector is set to the 6-7 volt ;:mn:mn

Tmmim}r PNP*NPN Wh&n a tranmswr is bemg t&gwﬁl the filament
‘seélector is set 1o eiﬁer PNP or NPN, depemimg on the type of trangis-:
tor. | |

'Prﬁss fc:sr Transistor Gain, In checking tmmwtﬁm this button is de- ;f
preaaﬁ O measure gain, The gain scale on the meter is read {i’ilr&ﬂt“ E
ly. With the buttonin z:ha up pﬂmtwn, laakaga iﬁ m&awmd and read on
the leakage scale. | e o |

Zero Adjust. This control adjusts the meter zero. The meter shcxul:ﬁ
be zero adjusted for all test functions.

.ﬁ Thzs control gerves two functmns., It is utilized in the ohms
section for setting the meter pointer to full scale for resistance mea- -
surement and intransistor testing. “In transistor testing the Ohms Adj.

control isadjusted to the extreme counterclockwise position whencheck~:
ing power trausistorsor to the extreme clockwise positionwhen r::heck*
ing low power transistors. | -

Tranﬂigtﬁr Test Jacks. These jacks are utilized for ch&a’kﬂiﬂg transis-;

w 3 -
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tors. They are labeled Emitter, Base, Low Power Collector and Pawer

Collector. When checking Power Transistors, the Emitrer, Base, and

Power Collector jacks are used, - When checking low power transistors,
the Emitter, Base and Low Power Collector jacks are usfzd

Tube Test Sockets. These amkets are numbared 1 thru 11 Wh&n a
tubeis o be teateﬁ the proper socket is chmen by refe:rrmg to the tuhe-
chart, |

OPERATION

In orderto insure stable operation the tester atmuld be mrued on 3105
minutes prior to use. This allaws sufficientwarm-up timeto stabilize
the met&nng circuits.

- GENERAL INFORMATION

Before getting into the testing of tubes the terms ‘Grid Leakage ' _*H-' |
Ledkageand "Contact Potential” will be defined. In this waythe Tech-
nician will derivemore benefit from the results of tests perfﬁrmed *mth
his Tube Caddy Pal. :

GRID LEM{-AGE |

The term ”Gnd Leakage' is defined as a total grid current flow caumd-;
by "Gas", "Grid Emission" or "Resistance” from the grid to any other
element of the tube. The flow of current caused by these defectg is in
thedirection such that the grid will become pﬂsitive This is illuatra* |
ted in Figure 2.




Ha,

= The grxdﬂf the tube with these defects will becomepositive. The ammm-

" the grid becomes positive will depend largely on the severity of the de-
fect and on the size of the grid resistor used in the circuit. If a tube .
‘measures 1 pa of grid currentand the grid resistance used in tha cir-
'-f:uit is 1 megahm, then the grid will h& 1 volt pmmm -

1x 105 S'Z ra_mstance

- = 1 volt
. 1x 107V amps '- |
The positive voltage subtracts from the normal operatiug bias voliage |
of the tube. Consequently the tube then draws a larger plate current .

 than normal. This causes thetube tooverheat. If theoriginalgrid cur-

~ rent was due to gas orgrid emission, the overheating will cause more
- grid current to flow, Thus a regenerative action sets in andina peried
© of time the tube will destroy itself providing there are no c:urmm: limit=

mg regigtors in the plate circuit,

'Tubﬁs in the R F. and L. F. ampllfxar ﬂt&g&ﬂ in a'TV receiver are par-
ticularly troublesome when they become gassy. This is due to several
reasons. First, the platecircuits of these stages contain little orno re-
sistanceto lmm platecurrent. - Secoundly, the grid circuit resistance 1s
usually high*--appmximataly I'megohm. Thirdly, thegelf hias resistors .
~ used in these circuits are small and therefore the tubes rely on AGC

_voltage for their normal operating bias. The positive grid voltage de-
veloped by a gassy tube will cancel the AGC biasvoltage. This results

in amplifier overloading and clipping of the amplified signal. Thiscauses
. loss of vertical and horizontal sync,

- H-K LEAKAGE

H-K leakageis defined as the leakagein resistance between the heater
and cathode. Thm l&akag& is read directly on the H-K scale in meg-
ohms. ;

This measurement is. parm:ularly important in series string TV re-ﬁ
ceivers. Sincesome of the series string tubes areoperated at high fila-
ment potentials with respect to ground, the slightest amount of heater:
to cathode leakage will cause 60 cycle hum to be injected iato the cir-
cuit., - |

L e .
CONTACT POTENTIAL
Contact Potentialis a mltag& thatis pmdut:e:d betweenthe grid and #:ath*
~ odeof atube. It is dueto athermal electric effect between the elements

of a tube. This potential can be considered as a built-in bias voltage:
within the tubes. Its polarity is such that the grid is negative with re-

-3 =
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spectto cathode, Its voltage varies over awide rangeof ﬁpprﬂximataly*
-, 25 to -1.5 volts from tube to tube even though tubes may be of the same
type number, : - "

Contact Potential causes a current to flow through the grid resistor,
and this is illustrated in Figure 3. -

The undesirable effects of Contact Potential canbecancelled by increas-

ing the tube's biasto a value that is greater than that of the ContactPo-

tential, However this is not always possible in all cases.  Iun high gain
preamplifiers or limiter stages that operate with little orno bias, Con-
“tact Potential will have an appreciable effect on the gain and perfor-

mance of the circuit, | N

To get optimum results from alimiter stage in an FM or TV gound L. F.
" a tube with a small Contact Potential should be chosen with the Tube
Caddy Pal. A tube with a Contact Poteutial of . 75 volts or less should
be used for this application. o o | |

Low noise tubes for TV tunerscan be selected with the Tube Caddy Pal.
A tube with a low Contact Potential will causeléss currentto flow through
“the grid resistor than a tube with'a high Contact Potential. Current flow
through a resistor produces noise due to thermalagitation. Tubes with
minimum Contact Potential should be chosén for this application,

SHORTS

Direct shorts between elements of a tube are indicated by a full scale
pointer deflection of the meter. The mostsensitive position of the func-
tion selector for this testis Grid Leakage X1 pa. To distinguishbetween
shorts and grid leakage, the meter pointer ig observed ag the tube is

-f -



 plugged into its socket. If the pointer deflects immediately, the tbe is

gshorted, If the pointer moves up slowlyas the tube warms upthen it is
due to Grid Leakage, | | |
Grid to plate or screen shorts of 100 megohms will cauge the pointer -
to deflect full scale. Grid to cathode shortsof 30 megohmswillcausea
pointer defiection of full scale. Heaterto Cathode shortsarecheckedon -
‘the H-K L.eakage position of the function selector and the leakage or .
. ghorts are read directly on the H-K Leakage scale in megohms,

e

TESTING TUBES

ol

%

‘Set Function Selector to any one of three L.eakage posgitions.

b

The meter reversing switch is set to normal.

Zero adjust meter with the Zero Adjust control. |

ol

Set filament selector to the Prop&r filament voltage corresponding
to the first number of the tube type number. For example 12AU7, .
get filament selector to 12. - " |

5 R}&f&i’: 10 tub& -charj:_. lﬂcated ﬁﬁf.-tha back of casge "-for the ligting of
proper test socket. For example, the tube under test is a 12AU07. .
The tube chart will '1-ist.Tthiﬁ-a§ AU7andgiveés test gocketnurmber 7.
6. Plug tuhe into the proper test socket. '

shorted aud

7. 1f meter deflects full scale immediately, the tube is

_ replace | | |
8. Test tube for Grid and H-K leakage by merely switching the func-
tion selector to each position aud noting readings.

5. When messuring Contac Poteucal the FunctionSelcror s awiich-

K T T T L U T S M I ST I e s . T e e . . L [ T SR Ll i AR A g B T T ) T T A PTETRL TR U Y AR B O o
g o o o, e D e iR e R T AL R T A [ Iy e e s S
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INTERPRETING READINGS

Grid Leakage, The Model 820 Tuba Caddy Pai features two ranges fﬂr

©  the Grid Leakage Test. 0-1 pa and 0-5 pa.

N

The amountof grid current that is p&rmzssible depemis eutirely on the
circuit conditions the tube is operated in.,

The 0~5 pa m-nge_ is used for conventional tubes where the ~

1. Gr.ie_i circuit resistance is low -- 100K or less.

2. A fairly Iarg&'-aelf?ﬁi#é _céthad& registdf is used.

3. 'The-p’la'taf load is a resistance to help limit plate current,
Under theconditions listed above, gridcurrentsup to 3 paare tolerable.
The (-1 paranga which is called the super test range, is used forT.V.
REF-1F amplifiam oranytube that is. s:}peratad undar the following con~
ditions.

1. La'r'g'é grid res'iatar-?*- _"1 megohm or 'l'a-rger*

2 ~ Small self bias cathode resistor.

3. Little or Jﬁ.{}yr&ﬁiaitama in the plate circuit.

Under mnditims listed above gr;,d currants ef 1 pa or less are toler-
able. |

1t should be remembered that gassy tubes 3haw very litﬂa gas when the

tube is cold or when first turned on. It is therefore recommended that

the tubes to be checked be preheated orbe takenhot from an operatiog

TV receiver. |
H-K LEAKAGE

Normally a tube with a heater m cathc:ada leakage of 1 megohm or less
should be replaced.

Tubes used in seriesstring arrangements such as in series string TV
reaaivem ghould be rejected at 10 megohms or less..

Tuhm used in the input stages of high gain a.udic; amphfwm shm;tld he
rejected at 20 megohms or less.
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CONTACT POTENTIAL S

To obtain a true Cmmﬁr Potential reading the tube must firgstbe c eck-

" ed for Grid and H-Kleakage. This is becauseGrid or H-Kleakagepro-

ducea grid polarity that is opposite to the grid Contact Potential polarity.
The grid is positive when Grid Leakageis present whereas the grid is
negativedue to Contact Potential. Hence they tend tocancelone amther...

Therefore it must first be ascertained that the tube haslittle or no grid
or H-K leakage. =~ S

it should be remembered that the tube with the lowest Contact Potential
ig the most desirable with all other ;:-ha-'raateristics- being equal.

*
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